DAVID M. ANDERSON et al. 1307 actinide elements, the structure of the uranyl complex {UO2(OHz)[(OPPhz)zPd(S2CNEtz)] 2} has been determined (Veitch, Blake, Allan & Schr6der, 1987).
Abstract. [Os3Pt(j/-H)2(CO)I0{P(C6HII)3}2].CTH8, M r = 1700.8, triclinic, Pi, a = 11.427 (2), b = 14.842 (3), c= 17.815 (2)A, ct=93.32 (1), fl=99.60 (1), y= 104.24 (1) °, V= 2872.0 (8)/i,3, Z= 2, Dx= 1.97gcm -3, 2(MoKa)=0.71069A, ~t=91.8cm -1, F(000) = 1620, T= 298 K, R --0.024 for 7123 observed reflections. The metal atom skeleton is of the 'butterfly' form, with a non-bonding Pt..-Os(1) distance of 3.506 (1)A, and a butterfly angle, defined by the torsion angle Os(1)-Os(2)-Os(3)-Pt, of 87.5 (1) °. The two hydride ligands are cis to the phosphine groups, lying along Us-Us and Os-Pt edges.
Experimental. Yellow prisms from toluene solution" crystal dimensions ca 0.3 × 0.4 x 0.3 mm; Enraf-Nonius CAD-4F diffractometer; graphite monochromator; 0/20 scan mode; cell parameters refined by least-squares method on basis of 25 independent 0 values, 11 _< 0 < 13°; intensities measured to 0 = 25 ° over range of hkl 0 to 13, -17 to +17, -21 to +21; 363, 327, 626 measured every 2h, linear decay correction applied corresponding to 8% decay over 169 h data collection, 10 643 reflections measured, 10 008 independent data with 7123 having I > 3.0a(/) considered observed and used in structure determination and refinement; Rin t 0.028 before and 0.027 after absorption correction; corrected for Lorentz/polarization, absorption (DIFABS; Stuart & Walker, 1983) ; 0108-2701/88/071307-03503.00 range of transmission factors on F, 0.823 to 1.238; solved by direct methods (MITHRIL; Gilmore, 1984) and subsequent full-matrix least squares; anisotropic thermal parameters for non-H atoms; H atoms included at fixed calculated positions [cyclohexyl C-H= 1.0A: hydrides (HYDEX; Orpen, 1980) Us-H, Pt-H ca 1.85 A] with fixed isotropic (U=0.05 A ~-) thermal parameters; solvent molecule of toluene disordered over two sites (50.50), the benzene ring treated as rigid hexagon C-C = 1.395 A: H-atom contributions from solvent not included; w(IFol -IF c I) 2 minimized with w=[a2(Fo)]-l; max. A/a 0.29, ave. 0.025; (AP)ma x +0.72, (AP)m~ n -0.74eA -3 in vicinity of heavy metal atoms; R =0.024, wR =0.028; R(wR)=0.051 (0.030) for all data; S = 1.27; atomic scattering factors including anomalous terms from International Tables for X-ray Crystallography (1974); calculations carried out on a Gould-SEL 32/27 minicomputer using the GX suite of programs (Mallinson & Muir, 1985) . Final positional parameters are given in Table 1 , with selected bond distances and angles in Table 2 [OsaPt(a-H)E(CO),o{P(C6 H,,)s}El.CTH8 Table 1 . Final positional parameters (fractional coordinates) with e.s.d.'s in parentheses, and equivalent isotropic thermal parameters, Ueq (A 2) 1 S" ** Ueq = ~_tXjUija t a 3 ai.aj.
0.4647 (7) 0.4115 (5) 0.6266 (4) 0.055 C(2) 0-3635 (7) 0.1804 (5) 0.8773 (5) 0.059 C(3) 0.5330 (7) 0.2157 (5) 0.7057 (4) 0.054 C(4) 0.4014 (7) 0.0683 (5) 0.7628 (5) 0.066 C(5) 0.1278 (6) 0.1902 (5) 0.8073 (4) 0.052 C(6) 0-1366 (6) 0.0685 (5) 0.6822 (4) 0.049 C (7) 0-0635 (7) 0.2406 (5) 0.6713 (4) 0.050 C(8) 0.3171 (6) 0.3844 (4) 0.8700 (4) 0.048 C(9) 0.4860 (6) 0.4816 (4) 0-7859 (4) 0-045 C(10) 0.2341 (7) 0.4284 (4) 1, with a stereoview in Fig. 2 illustrating the orientation of the cyclohexyl groups.
Related literature. The triphenylphosphine analogue of the title complex has been structurally characterized (Farrugia, Howard, Mitrprachachon, Stone & Woodward, 1981) . The ligand disposition is very similar, with a non-bonded Pt-Os distance of 3.530 (2) A, and a butterfly angle of 88.4 ° Table 2 . Johnson Matthey is gratefully thanked for a loan of Pt salts.
Abstract.
Dichloro was assumed to be C2 because this compound has an optically active ligand and the crystal structure should not have mirror symmetry. Structure was solved by direct methods using MULTAN78 (Main, Hull, Lessinger, Germain, Declercq & Woolfson, 1978) . Absolute structure was assigned with reference to the known absolute configuration of R,R-chxn moieties. Two independent acetone molecules and all H atoms except for the acetone H atoms were revealed by difference synthesis. Non-H atoms were refined anisotropically and H atoms isotropically by block-diagonal least squares using UNICSIII computation program system (Sakurai & Kobayashi, 1979) . Y w I Fol -I Fcl 2 minimized, w -1 = o2(IFo I) + (0.015 IFol) z, final R = 0.045, wR =0.063, S=2.66 for 2421 unique reflections.* Reflection/parameter ratio 3.4, A/a < 0.2, -0.25 < Ap < 0.83 e A -3. Complex neutral-atom scattering factors from International Tables for X-ray Crystal-* Lists of structure factors, anisotropic thermal parameters, H-atom coordinates and bond lengths and bond angles have been deposited with the British Library Document Supply Centre as Supplementary Publication No. SUP 44881 (37 pp.). Copies may be obtained through The Executive Secretary, International Union of Crystallography, 5 Abbey Square, Chester CH1 2HU, England.
